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Deceber 11, 1986

UNITEDSTATESENV!RONMENTALPRDTECTMWJAGE\CT
WASHINGTEN C ¢ 2p4g4

Honorable Lee M. Thomas
Aaministrator

U. 8. Envirormencal Protection Agency
Ul M Street, 5. w.

wWashington, D, C, 204R(

Dear Mr. Thomas:

The Science Advisory Board's Water Quality Rased Approach Research
Review Subcommittee hasg corpleted its review of the Agency's water Quality
Based Approach tesearch program and is pleased to forward its final report

The Subcammittes met in public session on July 8-9, 1986 at EFA's
Environmental Researecn Laboratory in Duluth, Minnesota. Priey to its

laboratories that “ACTY OUL research in thig particular program and
entitled "Reference Material for Science Advisory RBoara Review of Water
Quality Based Approach for the Contrel of Toxics - Freshwater,"

The major issues addressed by the Subcommittee included the following:

Use attainability: application of the ecoregion concept.

Development of water quality criteria ang advisories: data require—
ments and utility, ‘

Eftluent toxicity: practicability of toxicity limits, chemical
identification,

Exposure; rluctuation, duration and frequency,

validation - Evaluations: national criteria, site specific
criteria and erfluent Loxicity.

Waste load aliocation: level of sophisticarion required,

Methogs stanviariization and accuracy: when is a method ready for
use?



One of the Subcamittee's major conclusions is that methods ror
deriving water Quality criteria have Undergone a steady
extensive scientific review. These methods and the resulting criteria
have wide acceptance by the scientific and requlatory comunitiesg, Many of
the Subcomittee's recommendations are directed at further Strengthening

the water quality based approach, and integrating it with work related to
other areas of toxic controls needing attention

Thank you for the Opportunity to present the Subcammittee's views on

this important research program. We Fequest that EPA officially respond
Lo the scientific advice provided in this report,

Sincerely,

LIS

Kenneth Dickson, Chairman

Water Quality Based Approach Research
Review Subcommittee
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Norton Nelson, Chairman
Executive Cammit s 2a
Science Advisory Board
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EPA NOTICE

This report has been written as a part of the activities of
the Science Advisery Beard, a public advisory group providing
extramural scientific information and advice to the Administrator
and other officials of the Environmental Protection Agency. The
Board is structured to provide a balanced expert assesament of
scientific matters related to problems facing the Agency. This
report has not been reviewed for approval by the Agency, and
hence the contents of this report do not necessarily represent
the views and policies of the Environmental Protection Agency,
nor does mention of trade names or commercial products constitute

endorsement or recommendation for use.
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I. INTRODUCTION
A. - Origins and Purpose of the Review

At the request of Epa's Office of Research and
Development, the Science Advisory Board (SAB) has conducted a
series of reviews ag its ongoing research programs. The SAR
reviews are conducted under the auspices of its Executive
Committee which has formed specific subcommittees of
qualified experts to address the scientific issues relevant
to each program. The purpose of these reviews is to peer
review of existing and planned scientific research, and to
communicate to the Agency's research scientists, pProgram
office personnel and senior managers - inﬁluding the
Administrator, Deputy Administrator andg Assistant
Administrator for Research ang Development - the Progress, or
lack thereof, made in meeting research needs pertinent to the
development of requlations and policies,

The Executive Committee established the Water Quality
Based Approcach Research Review Subcommittee to conduct the
review of EPA's water quality based approach for the
control of toxicants in freshwater. The Subcommittee met in
public session on July 8-9, 1986 at EPA's Environmental
Research Laboratory in Duluth, Minnesota,

Prior to its meeting, the Subcommittee received a
document entitled "Reference Material for Science Advisory
Board Review of water Quality Based Approach for the Control
of Toxics - Freshwater," ang Prepared by the four EPA
laboratories that carry eout the research in this particular

progranm, These include the Environmental Research



Laboratories in Athens, CQrvallis, and Duluth and the
Environmental Monitoring ang Support Lahoratory in
Cincinnati. gEpa staff also provided Supplementary support
docﬁm;nts.

These documents fulfilled two functions: 1) Summarizing
existing research and facilitating discussion of proposed
research and the future needs of the research program: and 2)
identifying seven issues for the Subcommittee's reviey. The
issues presented included:

® Use attainability: application of the ecoregion
concept;.

® Development of water quality criteria ang advisories:
data requirements ang utility,

® Effluent toxicity: Practicability of toxicity
limits, chemical identification.

® Exposure: fluctuation, duratien and freguency.

® Validation - Evaluations: national criteria, site
Specific criteria and effluent toxicity.

® Waste 1load allocation: level of Scphistication
required

® Methods standardization and accuracy: when is g
method ready for use?

The Subcommittee could alseo raise additional issues that
it deemed appropriate.

B. Application of Research Program Results to Regulation
Development

activities carrieq out under its authorizing statutes, The
Primary clients for the water quality based approach research
program include the Office of Water and the Office of Federal

Activities. Program priorities are established by oRrD
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working through a decision making mechanism called research
committees which are co-chaired by orp and regqulatory office
Tepresentatives., Five such committees exist to Plan all of
EPA's research, and the work of this particular Fesearch
Program is planned by the Water Research Committes.

The major regulatory activities the water quality based
research program is designed to Support in current ang future
Years include the following:

1. Single chemical numerical water guality criteria
wWill centinue to be the starting point in developing water
dquality based APPIoach NPDES permit limits, anq for
evaluating treatment effectiveness under the technology based
approach permits,

2, Approximateiy five additional water quality criteria

3. Where data are lacking to develop a criteria, water
quality advisories will be issued, about sixty per year for

the next five Years, to aid in Screening NPDES permits, in

¢ontrolling toxics in the water quality based approach,

4. A greater use of biomonitoring or whole effluent
toxicity testing will be made in the next five years to
deterﬁine if wastewater effluents are toxic and +o establish
NPDES toxicity permit limits in conjunction with single-

chemical c¢riteria in the water quality based approach.



8. The need for and Value of the contrel of diffuse and

c. Historical Development of Water Quality criteria



In 1971 the Environmental Pratection.Agency requestag
the National Academy of Sciences (NAS) to revise the 13563
Repart‘of the National Technical Advisory Committes (NTAC) to
the Secretary of rInterijor entitled "Water Quality Criterja.n
The guidelines used by the Academy were Similar to those used
by the NTAC, and were based upoen the 1565 ammendments to the
1948 wWater Quality Act; This Act authorized the states ang
the Federal government to set standards for interstate ang
Coastal waters, considering the uges for such waters,

The NAS document Produced (NAS, 1572) thoraughly
utilized the information available at that time, An effort
was made to define toxic levels at both the acute and chronic

levels for several categories of water use including

recreation and aesthetics, public water supplies, freshwater

aquatic life ang wildlife, saltwater aguatic life anag
wildlife, and agricultural and industrial uses. Though these
criteria proved useful in guiding both state anleederal
authorities, it was not until the Congress Passed the 1972
amendments that the Environmental Protection Agency (EPA) was
charged with. the responsibility for establishing water
quality cfite;ia¢ The Agency responded with the publication
in 1976 of "Quality Criteria for Water" (EPA 1976) which
derived acute and chronic toxicant levels using conservative

safety factors.



Published data used in génerating the criteria. Also
considered were environmentai differenﬁes, and other
biological and Physical factors which Day have an effect op &
criterion. Both acute and chronic levels were Promulgated by
using the methodology. In reviewing the Juidelines, the
Science Advisory Beard commenteq on the magnitude of the
variation encountered in the data leading to the formulation
©of a criterion level and Suggested means to reduce thig
variation (EPa 1980).

In 1982, the Environmental Protection Agency prepared a
draft water Quaiity Standards Handbook (EPA 1984a) which
introduced sjite specific considerations inte the guidel ines.
EPA also includegd the concept of Bcosystem protection which
was directed toward Structural elements ©f the ecosysten
(protection of a Specified number of families within any
affected site),

These changes in the quidelines resulted significantly
from research on an ever increasing data base by Erpa
scientists. The level of thinking (i.e., hypothesis
dgeneration and subsequent research activity) directed the
evolution of criteria formulation.

At the present time, this hypothesis generation/testing
Process has moved the Agency inte a water gquality based
criteria formulation methodology in which such Previous
imponderables as duration and frequency of exposure are
considered with implications directed to contreol technology.
Though this approach is subject to sope criticism (EPA 1984kb)
it represents a major scientific advance in criteria

formulation.



The Subcommittee commends EPA, and particularly the
water quality criteria research group of the Office of
Research anqg Development ang the Criteria ang Standards

Division within the Office of Water, for seeking ever

formulation.



II. CcoNCLUSIONS AND RECOMMENDATIONS

The Subcommittee reached the folloewing conclusions and
recnmﬁendations in its review of the research program:
) National water Quality Criteria development is anp
important function of EPA'sS research laboratories. The
Subcommittee recommends that the EPA continue itg program of
developing criteria and periodically reviewing and updating
the criteria development guidelines,
. The methods for deriving water quality criteria have
gone through a steady evolution and extensive réviews. These
methods and the resulting criteria have wide acceptance by
the scientific ang requlatory communities.
* The whole effluent and ambient texicity methods
developed in Support of the water quality based approach to
toxics control appear to be major advances in water gquality
management. However, demonstration that the removal of
effluent or other Source(s) of toxicity to these surrogate
species results in demonstrable positive ecosystem response
should be an important goal for the Agency. Additionally,
efforts to develop methods to assess toxicity persistence in
receiving waters, sediment toxicity, or bioaccumulation,
teratogenic, mutagenic, or carcinogenic potential should be
expanded and be interfaced with single chemical fate and
effects data,
® The recent addition of duration/frequency of exposure in
the water quality criteria framework is to be commended.
] From a scientific perspective, spills, and resulting
exceedénces greatly above criteria concentrations, represent

the greatest remaining weakness in the current intensity-
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duration—frequency regulatory framework; thus, in spite of
the'étatutory and practical limitation for regulating spills,
the EPA research program should stress them.

L The Agency needs to eévaluate the scientific basgis and
efficacy aof the one-hour averaging peried for the Criterion
Maximum Concentration (CMC) and the four-day averaging
peried for the Criterion Continueus Concentration {cee) .

. The one~hour and four-day durations (averaging periods)
for the CMC ang cce, respectively, present 4 practical
Problem for state agencies that must monitor effluents and
receiving streapgs for compliance, The Subcommittees
recommends that EpA develop appropriate guidance for states.

® Quantitative data on the relationships between trequency
of exceedence of a criterion (CMcC and CCC) and ecosysten
damage and subsequent rates of recovery are lacking. The
Agency needs to conduct research to establish a s¢cientific
base to establish the frequency component of national water
quality ecriteria, The three=-year frequency of excursions
of the CMC and cce now allowed by the Epa appear o be based
©n stresses caused by more tatastrophic events than
exXcursions of the cMC or CCC are likely to cause. The
Subcommittee recommends a8 thorough review of the recovery
literature and a reassessment of the frequency issue.

. The Subcommittee Supports the use of field validation
studies to investigate the reliability of currently
Tecommended "short~-chronjch effluent toxicity test procedures
for Predicting adverse ecological effects in receiving

streams. In addition, research should be conducted to
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develop standardized field methods for performing validation
studies on water quality criteria for specific chemicals,

» The ecoregion methods of defining regional patterng in
water chemistry ang aquatic biota can be a valuable tool to
help states define attainable goals in water guality and
aquatic ‘community improvement. The Subcommittee recommends
the EPA continue to inform states of the ecoregioen concept
and assess ways in which the concept can be used ip state
requlatory programs, |

» In the further development and application of the
acoregion/use—attainability Program, the EPA should very
carefully evaluate: 1) the scale of the ecoregion mapping
effort; 2) alternatives for the biological measurements; 3)
Special applications for nonpoint seource Pellution; &)
special applications for retrospective analysis of water
gquality improvement/degradation: 5) user needs: and 6)user
education,

. Pollution from nonpoint sources is a significant read
block to attaining the national goal of fishable~-swimmable
waters in many parts of the country. The Subcommittes
recommends that EPA research laboratories eXxpand their
efforts to define and characterize nenpeint source Pollution
leading to the more effective implementation of control
measures.

. The Subcommittee does not support the development of
Aquatic Life Advisories unless a minimum data base is
established, a scientifically sound method is developed to
derive the advisory concentration(s) and the method undergoes
review by the scientific community. The Subcommittee

- 10 -



recommends that EPA consider an aquatic hazarg assessment
approach which relates environmental exposure to effects as
an alternative to the present ddviscries approach,

® The selection of chemicals teo develop criteria and
advisories is an important activity. The Subcommittee
recommends that the Agency develop selectien Ccriteria, It ig
suggested that hazard evaluation appreoaches be used which
relate estimates of exposure to toxic effects, Utilization
©f environmental fate modelsg and quantitative
structure/activity relationships is recommended,

[ The Agency needs to develop quidance materials including
manuals and computer basad expert systems to aiqg state agency
and industriaj pPersonnel in exposure assessment and wasteloagd
allocation.

e Research is needed to develop methods to assess the
impacts of toxjc chemicals on the structure and function of

Aquatic ecosystems.

] Research on the basic biology (e.qg., Physiology,
pPathology, nutrition and ecology) of test organisms is
needed,

[ ] The Agency should continue to develop and publish
laboratory and field methods for assessing the effacts of
toxic chemicalsg, |

. A critical need exists for a proactive technology
transfer program to assist state agencies ang industry in
implementing the water quality baseq approach for toxics

control.

_ll_



. The Agency needs to coordinate this research program
with. effortse to develop sediment criteria for toxic
chemicals.

® The Subcommittee recommends that EPA explore the

of blotechnnlagy 4s part of its endeavors in Suppert of water
quality based toxics ¢ontrol,

. The Subcommittee recommends that the Agency incorporate
research on marine ang estuarine eécosystems into its
activities in Support of this research program. A parallel
effort to that underway for freshwater ecosystems 15 needed.
. EPA should develop a water quality monitoring program to

assess the efficacy of the water gquality based approach for

systenms.
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ITI. WHOLE EFFLUENT APPROACH

- .The transition from the technology based approach to the
water quality based approach is fundapental to EPA's Policy
for the development of water quality based permit limits for

toxie pellutants. The development of the Ceriodaphnia dubia

and Pimephales promelas seven~day effluent and ambient
toxicity tests represent significant milestones in the
implementation of this pPolicy. The Subcommittee commends EPA
for the progress made in this area and encourages continued
Support as the methodologies are refined and expanded and
experience is gained on interpretation of results,

The use of effluent and ambient toxicity tests to
evalutate potential impacts is not without precedent.

However, the use of the Ceriodaphnia dubia and Pimephales

Promelas tests as propeosed in the Techniecal Support Document
for Water Quality Based Toxics Control (EPA 1985) is a
relatively recent development and changes in methodologies,
interpretation, anad direction should be anticipated. The
implementation of these methods does not, nor was it
intended, to address all aspects of toxies in the agquatic
environment, ner have all the questions directly addressed by
these methods been resolved. EPA should pay particular
attention to such issues as bioaccumulation, persistence,
sediments, multiple discharges, and teratogenic, mutagenic,
and carcinogenic potential for initiation and/or promotion.
Bicaccumulation, or the potential for biocaccumulation of
industrial chemical constituents from effluent mixtures, is

not addressed by current effluent or ambient toxicity test
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methodologies. Bioaccumulation, inp the case of single
dis;hgrges where manufacturing Processes can be identified or
where scans for priority Pollutants might demonstrate
pPresence of bicaccumulated chemicals, may be regulateg by
menitoring bedy burdens of resident organisms or through
water quality eriteria, where appropriata, However, Epp
ghould direct some effort toward this Process within the
framework of complex effluents‘with unknown constituents,

What is needed isg a2 kind of generie h—octanol /water

currently under development wil) contribute significantly to
the current understanding of persistence.

If one defines as an objective of the water guality baseq
approach the maintenance of structure and functioen of aquatic
envirconments, the problem of regulating multiple discharges
M3y need to be focused, In the case of multiple discharges,
EPA should emphasize measurement of the system (ambient
toxicity) and not the effluent. oOnly after the fractionation
Schemes currently under development become available for
widespread use is it likely that both satisfactory regulatory

and measurement tools will become availabie to fully evaluate
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and manage multiple discharges,

The species currently used in effluent toxicity
evaluations by EPA, and recommended in the Technical Suppert
Document for Water Quality Based Toxics Control (EPA 1985),
are water column organisms. iRecagnizing, as EPA does, that
sediment isg a significant Component in the systems under
evaluation, the Subcommittee recommends increased efforts in
developing a short term sublethal benthic test methodology.

Toxicity to humans and the potential for teratogenic,
mutagenic, and carcinegenic initiation and/or promotion tao
both humans ang aquatic organisms are not addressed by these
metheods,

Ultimately the objective of the water guality based
approach is related to managing, maintaining or improving
water quality. o accomplish this objective the method
employs collection of effluent and/or ambient toxicity data
with surrogate species, assessment of Potential impact, ang
management of toxicity by Permitting an acceptable
concentratiqn or reducing or removing toxicity. Removal of

toxicity from effluents beyond best availaple technology

system impact it seems imperative that the EPA demonstrate
that removal of the toxicity does in fact result in the
maintenance or improvement of water quality. fThis is not an
easy undeftaking given the demonst;ated difficulties in
establishing significant correlations between system

degradation and effluent toxicity. Nonetheless, the
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Subcommittee believes this demonstration represents anp
important undertaking for EPA and one for which Particular
attention should be paid to ecologically significant
improvements, rather than improvements which represent merely

statistical significance.
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IV. NATIONAL WATER QUALITY CRITERIA GUIDELINES/ADVISORIES
A. Background

EPA published revised National Water Quality Criteria
Guidelines in iﬁas. In this sectien, the Subcommittee
addresses some specific issues that comprise an integral part
of the three-part water quality eriteria by following the
Procedures advanced in the 1985 Guidelines document. The
Subcommittee supports the continued development and updating
of agquatic life criteria ang encourages the Agency to
continue research and development activities in this area. In
addition, an assessment of the development of "Advisories® by
the agency is discussed in the sections of this report which
follow.

B. Overview of 1985 Guidelines Approach to Establishing
Water Quality Criteria

Briefly, acute toxicity data are collected on
ecologically or comme;cially'impartant organisms. Genus Mean
Acute Values (GMAVs) are computed by taking the geometric
mean of the LC50s or ECS50s reported for members of the Same
genus. The GMAVs generally conform to a log triangular
distribution, and estimation methods are applied to derive
the Final Acute Vajluye (FAV) as the fifth percentile of this
distribution. Since the FAV is calculated from point toxicity
estimates that cause an adverse effect in the test population
(i.e., 50% mortality), the Criterion Maximum Concentration
(CMC) is calculated as the FAV divided by two, and provides a
"safe" level to 95% of the species tested. This
concentration, on the average if not exceeded over a cne hour
pPeriod more than once every three years, is intended to

-17 -



Protect the receiving water fronm acutely toxic effects.

The assessment of chronje toxicity data for aguatic
animals and Plants, as well as information on
bioconcentration of chemicals in aquatic organisms, yields a
Final Chreonic, Final Plant and rinaji Residue Value,
rE$pectivély. The Final Residuye Value is included to prevent
Aguatic organisms from obtaining body burdens that are
believed to pose significant risk to human ang wildlife
consumers, The lowest of the above three Values is
designated as the Criterion Continuous Concentratien (ccoy,
which provides an estimate of the highest four day average
Concentration that, if not viclated with a frequency greater
than ence every.three Years, is advanced as being protective
of aquatic organisms and their uses from being unacceptably
affected by chronic exposure. In the development of a
criterien, additional data regarding the effects on community
structyure and/or functional pProcesses (e.q., respiration,
Productivity, nutrient ¢ycling) or behavioral responses
(e.g., preference and avoidance, swimming endurance, cough
tesponse) are also reviewed and professional judgment is
used to evaluate the reasonableness of the two-number
criteria, fresh and saltwater, derived via the formal
procedure.

One of the most important features of stating criteria
in accordance with the revised 1985 guidelines is tha+
criteria are stated in terms of three properties: 1)
concentration (intensity); 2) duration:; and 3) frequency.
Specifying criteria in such terms facilitates application orf

dynamic statistical models for determining water quality-
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limited situations, rather thap using the conservative ang,
hence, legs cost-effective steady-state model based op 7010
flow or the worst-case scenario (Taworski and Mount;, 1985).
c. Intensity (Exposure Concentration)

"Intensity" is defined by EPA in the Technical Support
Document (EPA, 1985a) as "how much of a Pollutant {or
Pellutant Parameter such as toxicity), eXpressed az g3
concentration, is allewable." The "Intensity" valyes for
single chemicals or whole-effluent toxicity are specifieq in
terms of the cMC for Protection against acute effects
and the coc for Protection against chronie  effects,
The methods for deriving these ¢riteria values have gone
tﬁrnugh a steady evolution and extensive review, as discussed
in the above sections, And although the resultant criteria
(intensity) values have been a matter of disagreement for
several individual chemicals (e.qg., selenium) or because of a
perception that hational criteria are overly conservative,
the criteria and their methods of derivation have been widely
accepted by the scientifie and regqulatory communities. Use
of the 8teadily improved Criteria values in the NPDES
pPermitting process has no doubt been responsible for much of
the considerable improvement in surface water quality in the
past decade, Moreover, the recent incorporation of a
mechanism for reasonably incorporating duration and frequency
of exposure in the regulatory framework (see Sections IV.D ang
IV.E below) will undoubtedly result inp additional
improvements in surface water quality. However, once the

nation bhegins to achieve the water quality improvements
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Possible through the additien of duration/frequency CoOncepts
in the regulatory framework, a significant water quality
Problem likely will remain because "intensity of exposure"
does not include consideration of "spills.®

The 1985 Natjional Guidelines Specify that exceedences in
magnitude of exposuré greater than a factor of two over the
CMC or cCC are not censidered jin formulating criteria,
Because spills are not Part of the normal operation of waste
treatment facilities, high concentrations caused by spills
and other accidents are not what is meant by "exceedence" of
criterion concentrations in the Guidelines., The Technical
Support Document (EPA, 1985a) recognizes the importance of
spills, though, and points out that the allowable frequency
¢f exceedence (3 vyears), which would allow ecosystenm
recovery, is not considered valid if spills (ang relatively
Severe ecosystem damage) are Prevalent: "If the biclogical

community is under stress because of spills... the frequency

(once every three Years] should be decreased" (EPa, 1985a,
footnote on page D=§).

Perhaps one of the most significant findings of EpA's
(ERL-Duluth) recent work under the complex effluent toxicity
testing program was the discovery that, in three out of eight
field studies, Spills of pollutants rYesulting in acute
taxidity were documented. This seemingly high frequency of
spills suggests that their effects may be as important as
impacts causeqg by normal variations in effluent composition,

concentration and dilution flow (EPA, 1985a, page D-4).
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Unfortunately, spills are not regulateq discharges under
NPDES permit limits. Frem a pPurely scientific Perspective,
however,hpills and resulting exceedences greatly above the
CMC, Mo doubt represent the greatest remaining weakness in
the consideration of "intensity of exposure” in the currene
intensity-duration-frequenﬁy regulatory framework.

In view of the apparently critical importance of spills
in defining bielogical integrity, and because of the problen
that this causes for the scientific basis of "intensity of

eéxXposure in the current regulatory strategy, the EPA

Even within the current Statutory and practical limitations
for regulating 5pills, a better scientific understanding of
the frequency of spills in different types of wéter bodies,
resulting magnitudes of éxcursion, and the extent of
resultant ecosystem damage can, at least, help define the
nature of the Problem. If data show that spills are now a maior

contributor to significant water quality degradation,

alterations in the Clean Water Act and EPA regulatiaqs might
be necessary, a research program to consider the prevalence
of spills, resultant effects on national water quality, and
possible solutiong might include the following:

1. Studies of spili intensity, frequency and duration
in typical surface waters and for different
industrial sectors. Such studjes could use
existing data from self-monitoring reports and fish
kill records, as well asg ¢ollection of new
information using ambient toxicity tests and field

etudies,
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exceedence over the CMC (e.q., 2X, 20X, 200X CcMC)
causing ecosystem destruction fer different classes
of chemicals. These kinds of studies could be done
in conjunction with the current research efforts on
time requirements for ecosystem recovery,

3. Engineering studies on designs and operating
practices to minimize occurrence or te effectively

contain or dilute 5pills in different industriaz

gectors.

4. Studies orf ecosystem parameters that are impacted
by spills, for eXample the ratio of auntochthanous
andallochthancus activity, energy state of
eécosystern (level of system eutrophy) .

D. Duration (Averaging Periods)

As advanced in the 1983 Guidelines, EPA specifies a one
hour averaging period for the Criterion Maximun
Concentrations and a four day averaging pericd for the
Criterion Continuous Concentration, The CMC pertion of a
National water Quality Criterion represents the average
concentration in over one hour which, if not exceeded nere
frequently than once every three years, will pProtect from
acute toxicity 5% of the aquatic organisms in the receiving
system. The CCC comprises the four-day average concentraticn
which, if not exceeded more frequently than once every three
years, will protect from chronic toxicity 95% of agquatic 1ife

in the recovery system 95% of the time.
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Acute and chronic toxic effects are a function of both
intensity (concentration) and duration (time). In developing
the CMC, results of 48-hour to 96=hour LC50 or ECSQ toxicity
tests that have a constant exposure concentration are used,
Many chemicals express their toxicity rapidly while some act
more slowly. 1In establishing a one hour averaging period for
the CMC, EPA has taken a conservative position that protects
against fast acting chemicals. The effects on ecosystem
integrity of an exceedance of the CMC for a duration
(averaging period) in excess of one hour will depend on the
magnitude of the excursion above the CMC ang length of

excursion. The effects will be chemical-specific depending

on the rates and modes of actien and, thus, the rates at
which effects are éxpressed. Another factor influencing
whether or not an effect is observed results from whether or
not the exposure is constant or fluctuating. Field studies
conducted by EPA and others have shown that concentrations of
chemicals in receiving systems are usually ¢continuocusly
fluctuating and not constant (Mount et al., 1986). Thus,
severai factors influence the magnitude-duration interaction
to cause an effect. Scientific data on the ecosystem effects
©f exceeding the one-hour averaging period of the cMc by
different magnitudes (and, similarly, data on the ecosysten
effects of exceeding the four-day averaging period of the ccc
by different magnitudes) for different chemicals are not
available to validate the degree of protection provided by

these‘averaging periods.
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The Subcommittee concludes that the Agency needs to
conduct a literature review to ascertain what is known about
the dyration and mode of exposure {i.e., continuous versus
fluctuating) for chemicals having different rates and Modes
of action. EPA should use the results of this literature
review to evaluate the efficacy of the one-hour averaging
peried for the CMC and the four-day averaging period for the
CCC. The results could also be uséd to identify research
needs to develop the scientific knowledge necessary to relate
averaging period to rates and modes of action. Rather than
having the same averaging periods for the CMC and CCC for all

chemicals, it should be possible to have different averaging

modes of action. The use of a one-hour duration for the CMC
and a four-day duration for the CCC poses practical problems
for regulatory agencies that must monitor (or reguire the
monitering of) effluents and receiving streams for
¢compliance. The Agency should examine the duration aspects

©f criteria from both the scientific perspective and the

‘practicality of implementation.

E. Fragquency

Both the CMC and the CCC in the 1985 Guidelines have an
allowed excursion frequency of once every three years., From
a2 scientific viewpoint, it is extremely important that the
allowed frequency utilized in water quality criteria be
derived from a strong scientific data base regarding the
ability of aquatic ecosystems to withstand acute and chronic

stress and still maintain their structural and functional
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integrity. The Agency, in developing the Technical Support
Document (TSD) for wWater Quality Based Toxiecs Control,

reviewed the available scientific literature ang concluded
that most unstressed biological communities would not be
"sufficiently" affected if, on the average, one exceedance
event oceurred every three years. The TSD acknowledges that
the frequency with which a criterjon ¢an be allowed to be
exceeded depends on the structure and function of the aquatic
community, on the spatial relationships to other non-~affected
areas, on the presence or absence of other étresses, on the
size of the impacted area, on the type and size of the
ecosystem, on the interval batwaen exceedances, .on the time
of year of the exceedance and a host of other factors. Thus,

the exceedance frequency ceuld be site specific, just as the

CMC and CCC can be site specifie.

It is evident that quantitative data on the relative
contributions of the above factors to the rates of ecosysten
recovery are currently lacking and that a carefully developed
research program is needeg to establish a scientific base
upon which to establish the frequency component of both
national water quality criteria and the waste load allocation
of the water quality based approach for toxics control.

From the discussions presented at the Duluth meeting,
the Subﬁommlttee believes that EpA is aware of the limited
nature of scientific knowledge related to the frequency with
which different ecosystems can be stressed and still maintain

their integrity.
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The initiation of a literature review tg identify
factors controlling the recovery of agquatic systenps from
distugbances (Niemi project) repreéents a start. The results
of this effort should augment the information assembled in
the Technical Support Document for Water Quality Basea Toxics
Control. EPA should use this study to assess the scientific
knowledge regarding the recovery of ecosystens from stresses.
It should also serve to identify Yesearch needs on the topic
and to further focus EPA's efforts,

From both the Technical Support Document and the
Subcommittee's experience, it isg evident that most knowl edge
reéarding rates of recovery stems from studies following
major spills of ¢hemicals (i,e., major stresses on
ecosystems). Cbmparison of an exceedance of a CMC and/or a

CCC in a National Water Quality Criterion te the stresses

bProduced by a 8pill and its impact on the rate of recovery of
ecosystems appears to be tenuous. EPA needs to
experimentally determine the relationship between the degrae
of exceedance of the CMC anqg CCC, and Structural ang
functionayl responses of ecosystems as well as the
relationship between the frequency of eXceedances ang
structural ang functional responsaes of ecosystems, and rates
of subseguent Tecovery. Scientific data do not appear to
exisg to judge the appropriateness of an allowed frequency of
once in three Years for exceedances of the CMC and ccc. EPA
should use caution in applying the results of studies of
recovery of ecosystenms following $pills of chemicals to

establish the frequency for National Water Quality Criteria,
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The ecosystem stress caused by an exceedance of the CMC or
CCC more than once in three years is probably far less
catastrophic than a spill of toxic chemicals in which the
concentration of chemical Bay be exceedingly high (much
greater than a factor of two above the CMC; see Section IvV.c,
above) and cause lethality to all or mest organisms. In
contrast, an exceedance of a CMC and/or CCC of 10-20% Several
times a year may not be measurable in terms of ecosysten
impact due to the inability to assess structural and
functional ecosysten responses with great accuracy. EPA
needs to initiate research efforts to address these issuyes,
F. Aquatic Life Advisories

Overall, the Subcommittee reacts negatiﬁely to the
development of water quality criteria advisories because it
believes that the issuancg ©f any number as guidance based

upon a compilation of disparate data represents a step

backwards to the pre—-1978 appreach, and completely ignores
the technical progress made in establishing a methed to
derive water quality criteria and a state-of-the-art approach
to environmental safety assessment.

The Subcommittee does not reconmend the use of the
advisory concept unless EPA: 1) establishes a minimum data
base; 2) develops a scientifically sound method to derive the
advisory concentration; and 3) provides a procedure for
appreopriate review by the scientific community combined with
ample opportunity for public comment.

The Subcommittee is concerned that users of advisories
would view any concentration values given therein as criteria

which could be translated into standards., If data used to
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develop advisories are insufficient, there might exist 4
dreat potential for misusge, The inability Of EPA to issye
8quatic 1jrea water quality Criteria ase the pace tnat sSome

People would like Bust not be the driving force to

(Cairng et al., 197g; Dickson et al., 1975; Bergman et al.,
198¢; Kimerle, 1986 Gilford, l98s5; EPpa, 1985a), The
Cconcepts which are applicakile are as follows:

o The :hazarg ASsessment Process utilizes sope estimate
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© Less than the Complete multispecies acute ang
c¢hronic data base noy required for deriving water
quality criteria can pe Successfully ysegq by
employing the cencept of uncertainty (Gilforg,
1985; EPa, 1985a). Uncertainty factors of one to
ehe thousand are used, depending on the extent of
the taxicalogical dat; base, to arrive at ap
estimate of the Concentration that wilj be safe for
aquatic 1life,

o Data are collecteg in tiers with an initial minimyp
acute toxicity ang éxposure data base, The trigger
for requiring additional data beyond the minimum ig

the margin of safety.

chemicals. A real need exists in state requlatery agencies
far'"guidance" on chemicalsg lacking enough data to establish
criteria.

G. Selection of Chemicals to Develop Criteria ang
Advisories

The Subcommittee believes that the overall water guality
approach to manage the discharge of toxic chemicals in toxic
amouﬁts is technically and strategically sound. However,
Since the development of the comprehensive method to derive
chemical~specific‘water quality criteria in 1980 and the

revigions up to 1985, EPA has completed and issued very few
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two=-number aquatic life water Criteria documents frop the
original Priority pellutant list of 129 chemicals,
that needs to be addressed, in light of the Tact of limiteg

resources, is how to identity Chemicalsg Needing the

arbitrarily chosen list of 129 Probably shoulg receive a
lower Priority than many chemicals not currently on the ligt.

The Subcommittee concludes that it would be worthwhile
to develop a Procedure to identify ang Set priorities for
chemicals that need a water quality criterion, Further, it
Suggests that the basis of that procedura might utilize some
of the newer concepts of hazardg evaluation and approaches to
estimate exposure and toxic effects, Chemicals that

demonstrate a large margin of safety between an estimated or

physical/chemical Preperty data to "model® exposure
concentrations in air, water and soils. Models are also
available to predict transformation Processes like
hydralysis, Photolysis, adsorption, partitioning, ana

degradation which alter the concentrations of chemicals in
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the various environmental Compartments. 2 direct approach tg
determine if exposure is of nRational concern is to measyre
exposure cencentrations in water, Sediments, and fish., r7q
estimate toxicity the use of quantitative structure/activity
relationships and existing Published acute toxicity data
could provide a vValuable starting point. Actual acute
taxicitykand short term "chronie" testsg could belperformed
With a minimum number of species,

The EPA staff in both ORD and the Office of water should

examine the TSCA-PMN process and NPDEs Technical Support
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V. VALIDATION RESEARCH

- @ne type of validation study presented to the
Subcommittee involved investigations of the use of effluent
and ambient stream toxicity tests for predicting effects op
aquatic systems that receive toxic discharges, a Principal
objective of these investigations, conducted at eight fielg
eites, was to evaluate the relationship between toxicity

results observed in Ceriodaphnia reproduction tests ang

fathead minnow larval growth tests with ecological survey
data collected jin the receiving waters. While the
Subcommittee was cognizant of the labor-intensive efforts
(¢costs) required by such investigations, it strobgly supports
the appropriateness ofr this approach for validating the
currently recommended effluant toxicity test procedures for
Predicting adverse eceological effects, It recognizes that
the inherent properties and complexities of natural
{ecological) systems make it difficult to obtain definitive
correlations between toXicity test data and biological
effects that may ultimately result in the aguatic
environment. For this reason, the Subcommittee suggests that
EPA continue these or similar types of validation studies,
but that other ecological parameters in addition to "species
richness" be used and evaluated in the validation process,
Another area of validation effort addressed by the
Subcommittee involved the field studies performed at the
Monticello Ecological Research Station (MERS) to evaluate the
utility of water quality criteria established for specific

chemicals (i.e., PCP, ammonia, chlorine). The Subcommittee
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believes that it is desirable for EPA to ¢ontinue thig type
of research, for it appears to be a logical approach for
validating numerical values derived for national criteria,
However, due to high variability in the other ecosysten
Parameters monitored during the validatien experiments, data
Ehowing the degree of protectien to other structural and/or
functional components are llmlted. As with the validation
investigatiens described for complex effluents, it should be
hoted that environmental variables encountered jin site-
specific etudies confound the determination of Precise
correlations between field data and laboratory test results,
Therefore, an area of future research worthy of consideration
involves the development of standardized field methods for
Performing validation studies. Research should also be
conducted using the MERS to further evaluate the degree of
protection afforded by national water quality criteria to

ecosystem components other than fish.
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VI. USE ATTAINABILITY AND ECOREGIONS

The fact that water quality characteristics and aquatic
communities vary regionally with climate, surface geology,
seils, vegetation and land use patterns ic not a new concept,

The ecoregion mapping program developed by the starff at the

nationwide. Tests of ecoregion delineations in at least two
states; Arkansas and Ohie, have demonstrated similar water
chemistry and streap communities within an ecoregion ana
differences in these Characteristicg between ecoregions.
Since water quality varijes naturally from Place to
Place, it is not only appropriate byt imperative that Federal
and State regulateory agencies consider this fact in their
efforts to achieve the national goal of fishable—swimmable
water "wherever attainable." When setting water quality
standards and effluent limitations, states must be aware of
the local water quality background and the aquatic community
being protected. The ecoregion approach is a tool that can
help states angd EPA regional offices define regionmal goals
for attainable water quality and aquatic biota. This tool is
especially useful in defining the water quality and aquatic
community attajnable in a given region. Thus, regulatory
officials ang scientists can establish reasonable goals for
expected improvements following pollution abatement efforts.
Ecoregions wil} not, hawevér, replace the need for wasteload
allocations and site-specific toxicity studies necessary to
establish effluent limitations for individual dischargers,

although they will facilitate modeling for wasteload alloca-

~ 34 -



tion within each region.

In Hinnesota, as one example, the ecoregion approach jig
being used for two Primary purposes as follows: 1) to assist
the Minnesota Pollution Contrel Agency (MPCA) focus and
Prioritize its nonpoint source Pellution centrol Programs;
and 2) to aid in the analysis of statewide water quality
data. In the first instance, the MPCA has assesseqg
characteristics within Minnescota's eight ecoregions that+ are
Pertinent to the evaluation of honpoint sources apg to the
application of best Rmanagement practices for nonpoint socurce
Pellution contrel. Many of Minnesota's lakes are impacted by
noenpoint Source pollutien., fTo help address this problem, the
MPCA is working on a total Phosphorus water quality standard
for lakes using the ecoregion concept. Assessing lakes by
ecoregion helps defipe the trophic status that can ne
achieved in a given lake. The MPCA has identifieg regional
bPatterns in several lake characteristics that can affect
trophic status such as.morphnmetry and stratification
Patterns, as well a5 nutrient concentrations. Under the
Second example, the MPea has analyzed its ambient water
quality data by ecoregions for the biennial report of water

quality to Congress (305b Report).

The Subcommittee recognizes the absolute necessity for
improved strategies of use attainability analyses as well as
the potential value of the ecoregion concept as a regicnal

tool to help agencies define patterns in water chemistry and
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aquatic biota, which are in turn helpful in defining use
attainability.

The Subcommittee has Several concerns abeut both the
deVeiopment and the application of tpe ecoregion mapping
concept and use-attainability analysis method. 1p the
further development and application of the ecoregion/use-
attainapility framework, the Agency should very carefully
evaluate: 1) the scale of the @coregion mapping efforts; 2)
2alternatives for the bieclogical measurements; 3) Epecial
applications feor nenpoint source Pollution: 4) sSpecial
applications for retrospective analysis of water quality
improvement/degraaatian; 5) user needs: and &) user
educatien.

1) Scale. ' The most reasonably attainable ang usable
Scale of the ecoregion mapping effort should be carefully
evaluated. The tendency for these kinds of efforts is to
coentinue to develop finer and finer scales in the analysis
and mapping. This tendency is driven by the correct
pPerception that a course (national, regional) scale is not
useful for local application of ecoregion maps to use-
attainability questioens, But this fact must be balanced with
the actual need (er lack of need) for fine scale maps at all
localities, as well as the achievability of such maps given
the data limitations that are likely to exist. One option
for the Agency to consider would be the completion of
national and regional maps for analyses at those levels,
Accompanied by a gquidance document and training pregrams to

assist state agencies in data collection and mapping at finer
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S8Cales for surface waters where it ig appropriate and useful
for use~attainability analyses, This local level analysis
and ?coregion mapping approach may be very Useful for
important surface waters to set Site-specific water quality
Efandards, to set effluent limitations for sEpecific
discharges, to establish nonpoint source controls, and to
evaluate progress in attaining water quality improvements.

2) Biological Measurement Alternatives. fThe biotic

index approach, based on fish Community analysis, offers
considerable Promise for ecoregion mapping and use
attainability analysis. However, alternative approaches
should continue to be considered by the Agency ang used, if
and where appropriate, Two examples of alternative
approaches include fish Habitat Evaluation Procedures (HEP)
and ecosysten function measures. The HEP approach has been
developed extensively by the U.5. Fish and Wildlife Service
and could be very useful for useé-attainability analyses and,
thus, local scale ecoregion (habitat) mapping (see Diekson
and Rodgers, 1886). Ecosysten function measurements {e.q.,
Primary productioen or production/resPiration) may be very
useful for analysis and management of many nutrient=related
neonpoint source pollution problems. In a previous manua) on
water body Surveys and d4s58essments, EPA (1984b) reviewed a
nurber of biological measurement alternatives for use-

attainability analyses. The Subcommittee recommends

continuation of thig practice rather than selecting any
single method for bioclogical assessment of surface waters.

3) Nonpoint Source Applications, The Subcommittee

agrees that the ecoregion Rapping approach would be
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especially useful in nenpoint gsource evaluations (as
Presented in the Minnesota example, above). Since this type
of aéplication was not discussed extensively during the
review, the Subcommittee can only recommend that the Agency
carefully consider whether the ecoregion happing effort
{(including Preparation of guidance to regional and state
agencies) accounts for the variables that would be most
important for nonpoint sourde Preblems (e.g., so0i1
ercdability, Prevalent agricultural Crops, primary

production),

4) Retrospectivg Analysis Applications, The Subcommittee

Suggests that the ecoregion mapping/use attainability
framework should be applied to the assessment of national and
regional progress in achieving surface water guality
improvements. Although states are required to submit
biennial National Water Quality Inventory reports (305b
reports) that are reviewed and summarized by EPA, too
little effort appears to be expended by EPA in compiling
these kinds of "progress reports." Such progress reports
should be véry useful feor EPA in allocating resources for
furtherhimp;ovements that are needed ang achievable. The
ecoregion concept could be useful for subdividing this
problem if the ecoregion mapping exercises were approached

with such an application in mind (also see Section IX. F).

5) User Needs. As in ahy research program where the

products of national-scope research efforts are to be applied

to local-gcale pProblems, it is imperative that the
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resSearchers maintain frequent contact with regional and local
users to be gure that the intended research product will meet
local needs, Thus, the Subcommittee eéncourages the research
team at ERL-Corvallis to continue solicitation of c¢ritical
imput from regulators and requlated parties in the fieig
through presentations at national, regional and local
meetingsl and workshops. During these éxchanges, tha
research team should invite criticai input on alternatives
(e.g., bietic index, HEP, ecosystem structure ang functicn,
ambient toxicity assessment) as well as special needs
associated with various applications of the ecoregion
mapping/use-attainability framework (e.q., pPoint source,
nenpoint source, ambient toxicity 2ssessment), The Agency

should also continue aPplications/demonst:ations, such as

those in Ohio and Arkansas, prior to settling on the finai

form for the ecoregion mapping/use—attainability approach.

6) User Education, Once fully developed, a carefully
Prepared, complete gquidance document should be drafted (e.q.,
EPA, 1984a) and subjected to scientific ang user review., The
final draft of this document should then be used as the basis
for regional workshops on the application of ecoregion
mapping/use-attainability in regional ang State prograns.
The successful effort by EPFA on the preparation ang
dissemination of the Technical Support Document for water
Quality Based Toxics Control (EPa, 1985a) éhauld provide an

excellent example for this program.
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VII. WASTELOAD ALLOCATION

Exposure assessment involves Predictions or how much,
how long and how frequently a receiving system is subject to
concentrations of chemicals and/or effluents eXceeding water
quality criteria. The spatial and temporal extent of agquatic
life exposure to toxicants will vary depending on variations
in the assimilative capacity of the receiving water ang
variations in effluent composition and quantity, Regulatory
agencies utilize wasteload allocatien (WLA) models in the
water quality based appreach for toxics control to predict
exposures and to calculate the effluent quality required to
meet the criteria ang pProtect the beneficial uses of the
receiving water.

The major responsibility within EpaA for conducting
exXposure assessment research and developing WLA models
resides with the Environmental Research Laboratory at Athens.
This laboratory currently has six major research activities
to support wasteload allocation and permitting from a single
chemical medeling perspective. They include:

[ Environmental and chemistry processes

characterization and research

® Biodegradation ard bicaccumuiation processes

characterization

® Expert systems to predict chemical/physical

reactivity and transport properties

) Expert systems for environmental management

. Load allocation models development and evaluation

® Technology transfer and user assistance

Based on the materials supplied to the Subcommittee and
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on the presentations at Duluth, it appears that the
activities at Athens effectively address the major research
and development needs related to exposure assessment ang
wasteload allocations. The development of expert systems to
assist users (i.e., permit writers ang environmental decision
makers) is an important area which the Subcommittee
Feconmends for a high priority in allocation of resources.
For the Agency's water quality based toxic contrels program
to succeed, permit writers nust be able to effectively yse
environmental fate and load allocation models. These models
are complex and require significant understanding ana
experience on ghe part of the user. Expert systems pProvide
an effective means of transferring the knowledge and skills

of envirenmentail fate scientists ang modelers to the user.
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VIII. METHODS STANDARDIZATION
A, -Field Methods

One of the more difficult endpoints to define is the
effect of a toxicant on ecesystems. Though difficult teo
obtain, ecological scientists have tested several measures
that offer some hope of assessing ecosysten effects.
Research is needed, however, to quantify these effects ang
identify additional measures.

Ecosystem attributes can be categorized into three
groups: 1) state variables which encompass such structural
attributes as standing biomass, species richness, species
diversity, Species importance and trophic levels; 2) process
variables which include such attributes as rates of uptake
from one trophic level to another, and rates of
photosynthesis, respiration, and metabolism:; and 3) control
variables which contrel the rates at which processes Proceed.
A keystone species controls the structure of the ecosysten
and in so doing controls the processes.

The Subcommittee €nccurages the Agency to continue to
develop field methods +o assess the impacts of tovxic
chemicals on aquatic life.

The reemphasis on measuring and alleviating impacts to
biological systems further demonstrates the need to develop
methods to characterize and measure impacts. It also
focuses, as has EPA's acid deposition program, attention on
the need for long-term monitoring of ecosystems. The value

of documented historical data bases cannot be overemphasized.
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B. Basic Biology of Test Organsisms

The role of methods standardization, quality assurance,
and technology transfer in the water quality based approach
toe toxics control should not pe underestimated. The

development of the Cericdaphnia dubjia seven day toxicity test

Produce information on the bagie bi@logy‘(e.., physiology,
Patheleagy, nutrition and ecology) of test erganisms, the
methods +o culture and test the erganisms, and to transfer
the methodology to potential users, 1t is alss important to
continue to seek new species, or modify methods far existing
species, as a means to add to the collection of organisms
satisfactory for use in evaluations of aquatic ecosystems.

c. Publication of Standardizedq Methods

Environmental Monitoring Support Laboratory at Cincinnati
have provided valuable data dermane to the water guality
PTrogram. One important contribution has been the development
and publication of standardizeq methodologies faor effluent
biomonitorinq. Activities at EMSL Cincinnati that warrent
continued éupport inciude additional evaluation and
standardiza&ion of short~term effluent toxicity tests with
other saltwater and freshwater organisms; the development of
new and rapid toxicity test methods; the establishment of
additional reference toxicants for determining toxicity test
precision; and the completion of new toxicity testing method

manuals, Because of EPaA's increased emphasis on the
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environmental and regulatory importance of sediment-
associated toxicants, the development and standardization of
test methods for evaluating sludges, leachates, sedimentsg,

and hazardous wastes appear to be especially relevant.
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IX. AREAS RELATED TO THE WATER QUALITY BASED APPROACH TO
TOXIC CONTROLS NEEDING ATTENTION

A. ‘Nonpeint Sources

In many parts of the ceuntry, pollutien frop nonpoint
Eources is a more serious problem than pollution from point
8ources. Programs to monitor, assess, and control point
source pollutien are well established, but many states are
only beginning to develop nonpoint Source pollution control
Etrategies. Most of the research programs at tha EPA
research laboratories have been directed towara the control
of point source related problems.

The Subcommittee recognizes the importance of dealing
with the nonpoint source pPollution problem if the nation is
to achieve the hational goal of fishable~swimmable water
wherever attainable. The Subcommittee also is aware that, in
may respects, the contrel ©f nonpoint source pollution
represents a greater challenge than contrelling point
Sources. The Subcommittee recommends that EPA expand its
rezearch effort in nonpoint source Pollution and has
identified the following issnes as heeding research Priority:

[} What are the impacts to aquatic communities fron

the runoff of pesticides, hefbicidE$, and other
toxics from nonpoint sources , considering the
intensity, duration, and frequency of exposure?

* What are the loading dynamics of nonpoint source

toxics to streams in a given watershed?
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® What water quality characteristics are the best for
menitoring nonpoint source pollution over the long-
term?

. What are the appropriate water quality criteria for
toxics and ¢onventional Pollutants for assessing
nonpoint source pollution?

e Will the implementation of best management
Practices in a watershed to protect surface waters

from nonpoint sources have a negative impact on

area ground water?

B. Technology Transfer

The Subcommittee realizeg that the water quality based
approach requires a higher degree of technical expertise than
Previous efforts. Therefore, a need exists for the EPA to
inform, educate and provide technical assistance to state
regulators-and industries to incorporate this approach into
their pollution contrel Programs. Specific assistance is
needed in: 1) Calculating water quality criteria following
the EPA prescribed method; 2) incorporating the two number
criteria into usable‘programs: 3) developing gquidance on how
to use the water quality advisory concept; 4) determining
use-attainability; s5) calculating wasteload allocations; &)
establishing routine use of computer models in wasteload
allécations: 7) identifying socurces of toxicity: and §)
implementing of the Technical Support Document for Water
Quality Based Toxics Contrel.

Successful attainment of the matienal goals contained in
the Clean Water Act depend greatly upon implementing this new

technology. Therefore, a commitment needs to be made to
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transfer thisg technology. Because this activity is s
imporﬁant, EPA should consider constituting a dedicatedq tean
of technology transfer experts to prepare and Present the
approach in a comprehensive program to the user community,
The format could take the form of guidance manualsg,
workshops, and seminars, Representatives from industry and
state regulatory agencies should participate, The Program
goal should be the education of al1 parties concerned,
especially individuals at the state level whe would not
ordinarily be given the opportunity te pParticipate because of
financial constraints,
c. Sediments

Based on a review of materials supplied to the
Subcommittee and the Presentations at the Duluth meeting, it
is evident that EFA needs to direct more attention toward
coordinating the water quality based approach for texics
contrel with efforts to develop sediment criter;a for
chemicals, Water and sediments in aguatic ecosystenms
interact via abiotic and biotic mechanisms. While often
viewed as Separate environmental compartments from an
envirenmental fate and modeling pPerspective, it is well
documented that the concentration of chemicals in water
affects the concentration of chemicals in the sediments. The

reverse is also true.

The degree of interaction depends on the chemical, water
guality and Physical/chemical characteristics of the
sediments, Since the objective of the water gquality based

approach is to establish discharge limits and/or determine
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sediment quality and associated benthie organisms. The
Present efforts are totally directed to a5sessing exposure
and effects in water, An assumption ig made that protection
of water colunmn associated organisms will protect benthic
organisms. The scientific basig for this assumption is not
well developed,

The Agency needs to better cocordinate and integrate itsg
efforts between those staff developing sediment criteria for
chemicals and the Scientists at the envirenmental research
laboratories that participated in the development of water
guality criteria, Finally, Epa should consider factoring
into the water quality based approach sediment interactiong
with effluents, and the role of sediments in influencing the
fate and effects of chemicals.

If EPA does not factor sediments inte the water qualijty
based approach, it faces a real danger of‘misjudging an
effluent as having no effeet on the aguatic ecosystem based
on water cdlumn focused assessment methods. It could
subsequéntly discover that, because of the nature of the
chemical constituents ang the nature of the sediments in the
receiving gystenm, toxicants build Up to harmful levels that
adversely impact benthic organisms and organisms associated
with the water sediment interface. The Subcommittee

recommends that Epa explore this issue more seriously.



D, Biotechnology

The Subcommittee notes that the Pregram contains nothing
related to the important issue of biotechnology and itg
onvifonmental impact. With the excellent water quality
expertise available at the Duluth laboratory it would be
Prudent for EPA +o have some of its staff involved in
biotechnology environmental impact analyses, The
Subcommittee recommends that EPA consider what rele the
Duluth laboratory Personnel could Play in this important
national issye. Likewise, scientists at the Gulf Breeze Egrr
should be involved in the water quality based approach
research activities.
E. Saltwater

During the Subcommittee's reviow, it was very clear that
the Agency has not incorporated marine and estuarine
ecosystems into its research and development efforts. The
reasons for this omission are not clear. However, from a
conceptual perspective the Subcommittee Sees no reason why
the water quality based approach should not be applied to
marine and estuarine ecosystems. It is apparent from the
Sixth Draft or Strategic Five VYear Plan for Freshwater
Ecological Processes and Effects Research that the Athens,
Corvallis and Duluth laboratories have effectively
incorporated research and development activities related to
the oater quality baged approach into theip future plans.
The Subcommittee commends this effort, but it jis essential
to coordinate research efforts on the water quality based

approach with marine and estuarine ecosystems. Methods for
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rapidly assessing the fate ang effects of effluents
discharged into saltwater environments a2pplicable to the
water quality based approach, and models to estimate
eéxposures and wasteload allocations, need to pe developed
along with freshwater approaches.
F. Monitoring

It is important to knew that any effort once applied is
effective, The attempts to do this in the water qualiry
criteria area has been at best Superficial. fThe President's
Council on Environmenta] Quality has traditionally produced

an annual state of the environment message. During those

Water Quality Inventory. This effort relies heavily on the
states to provide the information which is often incomplete.
EPA should test its strategies in water quality criteria
formulation with a monitoring Program based on a set of
randomly selected streams in the United States with a view
for follewing guideline and criteria formulation application

and their effects on water quality.
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